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ALFALFA SEED PRODUCTION. 



IM-TKODUCTIOM-. 

The importanee of tho alfalfa-seed industry in the United States is 
indicated by the advaneo reports of tlio oflieial eftnsus showing that 
approximately 15,829,680 pounds of seed were harvested in 1000. 
(Fig. 1.) The area devoted to alfalfa tho same y«nr was approxi- 
mately 4,638,002 aeres. 
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Fia. 1.— U.ip of the United States, showing the production of alfalfa seed In 1009. Each dot represents 
1,000 bushels. The nunierala Indicate tho production In bushels. The location of tho dota Indlcatca 
approximately the seed -producing areas. 



The greater portion of tlio alfalfa acreage is raseeded on an average 
onco in about sov^ years, although in some sections fields are oftan 
allowed to stand for a mueh longer period. In some sections the use 
of alfalfa in short rotations with other farm crops makes frequent 
roseeding necessary. In the potato and enntaloiipe growing sec- 
tions of eastern Colorado it is a frequent practice to hold alfalfa for 
only two years and then to turn it under as a green-manure crop. 
The land is then used for succeoding crops .of cantaloupes or potatoes, 
which are in turn followed hy alfalfa seeded with a grain nurse crop. 
In the Kast, whero somewhat unfavorable conditions causo alfalfa 
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stands to deteriorate rapidly, resooding every few years is nocessarj'. 
Here the crop is used for forage and little or no seed is jjroducptl. 
Large quantities of seed aro required for this reseeding as well as for 
the seeding of fields not previously in alfalfa. There has also been a 
largo increase in the acreage in the West, especially ou the irrigation 
jirojects which are being developed. It is thus seen that in tlie 
nggrogato a large quantity of seed is annually used. The greater part 
of this seed is grown in the United States, but about 3,000,000 i)Oun(ls 
are annually imported. The imported seed is an important factor 
in determining the price of seed in tins country. 

It is the ]>i'OvInce of this bulletin to treat only of the seed produc- 
tion of alfalfa and the factors affecting it. Other phases of alfalfti 
raising are discussed in sojjarato Kai-mw^' Bulletins, any or all 
which may bo seeured upon api)licatitMi to Members of Congress or 
to the Secretary of Agriculture.^ 

CONDITIONS AFFECTING THE PKODTJCTION OF ALFALFA 

SEED. 

The factors of greatest importance in connection with the pro- 
duction of alfalfa seed arc thickness of stand, soil moisture, and sudi 
elimatic factors as rainfall and temperature. The local variation of 
'one or more of those factors accounts for the great fluctuations in 
seed yield often observed in a given season in a single locality and 
oven on the different parts of the same farm. 

THICKNESS OF STAND. 

Kxperiments and observations have yliown that thin stands of 
alfalfa tend to make good yields of seed much more certain. The 
reason for this lies largely in the fact that the thin stand permits a 
more com]jlete develo])ment of the individual plants. The greater 
amount of sunlight reeeived by each plant in thin stands also tends 
to increase the production of seed. The acconi])anying illustration 
(fig. 2) shows the large number of seed pods i>roduced by an isolated 
plant. It is a matter of common observation that isolattwl plants 
along roadsides and in fence rows ordinarily ])rodueo much heavier 
crops of seed than do the plants in near-by fields. Figure 3 shows 
the appearance of a well-set cluster of seud pods. 

> Farmers' Bulletin entitled "Alfalfa Bood," by Edgar Urown, discusses adulterfttlon, Impurilira, 
methods of tfsstlnR germination, etc. Addllional details concemliig methods of tosUng the germlnatloD 
antf purity of alfalfa seed Eire given In Farmers' Dnlletin 428, by F. H. Ulllman. 

Farmers' Bulletin 339, entitled "Alfalfa," by J. M. Westgate, eontaina a general diseusston of alf^a an a 
farm crop. 

Farmers' Bulletin 373, entlUed" Irrigation of Alf^fa," by Samuel ForUer, discusses methods of IrrlgaUag 
alfalfa a3 practiced In the Western Stat«a. 

Circular 24, Bureau of Plant Industry, entlbled "Alfelfa In OuIUvated Hows tor H«ed Production in 
Semlarid Tie^oia," by Charles J. Brand luid J. M. Wattgate, discussM mfetiiofle of cultivation d«signed to 
combat the developimcnt of weeds, 
405 
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SOIL MOISTURE. 

In growing nlfalfn for sood the raoistiiro contend of tho soil is a 
most importftiit and critical factor. It must be butlicicnt to mablo 
the plant to mature its seed oroj) and yot not enough to induce the 
Ptarting of the crown slioots in advance of the maturation of the 




Fia. 2. — A heavily seeded IsolnttMl ftlfallb plant grown near WafhUiKton, 1>. C, where thocUnullo coniH- 
tioui ftre much inoro uaravorable to tho pioducllon of alfalfa sood tlmn In th« sctnUrld noctlou*. 



seed crop, as the setting of soed is often greatly lessened when the 
growth for the succ«ading ci-op of stems bogins. The mai^in ba4wett<n 
too much and too little watar is u very narrow oiim, and it is owing 
more to Uiis fac-t, jtp^rhaps, Uhan to any oUimt Wiat ulfalfa-stt^il ])ro- 
duction is so often uneQal-ain. 
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CilMATrC FACTORS. 

That climatic conditions have an important bearing in growing 
alfalfa for se«<l is shown by tlio fact that successful seed erops ar» 
pro(luc»<l only undar certain elimatii! conditions. The alfalfa plant 
requires a somewhat jirolongpd period of warm, dry weathar to mature 
a crop of seed. 

Bainfall, — ^Tho factor of rainfall is important in that it affects 
directly not only the soil-moistiiro conditions, but also the tenijiera- 
turo and humidity of the air. It also has a direct cfTcrt ui)on the 
flowers if the plants are in Idoom. If the period of rainfall is some- 
wliat extended or the amount quite large, the effect is d trnnentnl 
to the seed crop. An annual rainfall of at least 18 inches, pr<)i)erly 
distributed, is usually necossary for a soed <;roi). 
In suoli sections ft« eastftrn Kansas and Nebraska, 
where the normal rainfall somewhat exc^ftcds ,30 
inches a year, good seed erops are obfcain&d only 
in the drier years. 

Temperatures reqnired for seed development. — 
It has been foimd that relatively high tem])eru- 
tures arc necessary diu-iug the period when the 
soed crop is setting and developing. In the south- 
western i)ort ion of the United States and occasion- 
ally elsewhere the extreme summer temperatures 
combinwl with hot, diy winds may, how«v*r, 
result in the blasting of tJie flowers. 

Contiuuad co<d nights seriously retard the set- 
ting of the seed. TjAto summer or early fall frosts 
frequently occur in most mountain districts. 
tiiki^A nreii^iitoinater These .frosts have a greater or less effect on the 
offtia pods. development of any seed which may already have 

been set in the young, jiartly clevelojicd pods. Occasional light frosts 
seem merely to retard the <lcvclo]inient of the seed, hut a severe, 
killing frost or continued light frosts will seriously injure the s««<l 
crop. Seed has been observed setting as late as Kovamber 13 in the 
vi<-inity of Washington, D. C, scvaral waaks aft»r killing frosts had 
oacinr»<l, but wliioli ware followed by J 0 days or 2 weeks of relativ»ly 
warm, growing weather. 

Infiaence of seasonal variations in climatic conditions. — ^Thc sea- 
sonal variation in rainfall, temperature, cloudiness, etc., is of prime 
importance. A given section may in one season give an abundant 
yield only to bo followed by a practical failure of the seed cn>p the 
next year, even though good ,hay yiehls may be i>roduccd. The 
efTects of seasonal variations' in rainfall can to a certain extent be 
o*frset by ])roper mftt^hods of i)lauting, cultivation, ©tc. 
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INFLX7SNCE OF TONEY-GATIEBRINO INSECTS. 

Nearly all experiments sliow that if insects are excluded from 
alfalfa flowers by moans of screens v©ry few or no see<Is are produced, 
whereas adjoining plants not screened produce an abundance of seed 
if other conditions are favorable. However, in northern Montana 
heavy seed crops havo been obtained in certain seasons when general 
observations failed to indicate the presence of insects in numbers 
anj^'here near what was considered sufficient to account for tho 
fertilization of the flowers. The principal effect of tho insects appears 
to bo the trippingor releasing of certain of tlie flower parts, wliicli opera- 
tion is essential to fertilization. This tripping can be done artificially 
by thrusting a pencil point or other object into the flower or by 
pressing the flower between the thumb and finger, when the tripping 
can readily be observed.* Observations indicate that the ordinary 
Iioneybee trips the flower much less frequently than do bumblebees 
or some of the wild bees. The honeybee ordinarily inserts its pro- 
boscis at tlie side of the tripping moclianism without releasing it, 
while tho bee's weight on the flower is not sufficient to set off tho 
tripping mechanism as is tho case with tho bumblebee. The small 
wUd bees trip the flower owing to the fact tliat they must struggle 
to reach the nectar, and in this struggling they release the tripping 
mechanism. Ordinarily the alfalfa flower is fertilized with pollen 
from some otiier flower, but it is able to set seed witli its own poll^ 
if tho flower bo trippotl. 

HANDLING ALFALFA FIELDS FOR SEED. 

Alfalfa fields are seldom used solely for seed-producmg purposes. 
Hay is generally the main object of planting. Seed production is 
more uncertain under such conditions than when tho crop is seeded 
tliinly. It is, however, possible to increase tlie certainty of a satis- 
factory seed crop even vnth tho tliicker stand by giving attention to 
moisture conditions, etc., as explained elsewhere. Tjands under 
irrigation which rocoivo seepage wateo^ from other fields should bo 
avoided, as should also the lower lying fields in tho subhumid regions, 
wIi«ro ov«n a normally wet summer may cause the (plants in such 
places to produce such a rank vegetative growth as to ruin the 
chances for seed. 

RATE OF SEEDmO. 

It is a matter of common obsesn^ation that isolated plants are 
usually heavy seed producers, while alfalfa growing near by in thick 
broadcasted stands may bo setting little or no seed. As a rule l-he 



1 For a more detniled dwcrlptlon of this proeess, nee Circular 24, Bureau of Plant Incluatry, pp. S-10. 
36688°— Bul. 495 — 12 2 
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stand should be thin enough so that there will bo no crowding. Seed 
setting is apparently best where the stand is so thin tliat each 
plant makes a strong individual development. Sunlight appears to 
bo a faetor influencing the development of flowers and seed, aud 
when reduced below certain limits its ellect in cutting down the 
quantity of tlie seed produced is very marked. Wliere the stand is 
thin the sun can reach a surface of flower-bearing stems nearly 
twice as great as where tlio stand is so crowded that only the flowers 
near the top of the plant can receive suflicient light for tlia best 
development of seed. If the crop is to b© used primarily for seed- 
producing purposes, the common practice is to seed at about half the 
rate customary when sown for hay. Tliis diminution of the rate 
caUs for 4 to 10 pounds of seed to the aere in the different sections 
according to differing conditions. Wlien plants are grown in wide 
cultivated rows, as may sometimes bo practicable, about 2 pounds 
of seed per acre is sufficient. This is much less seed than is required 
when broadcasted or when seeded in ordinary drill rows G or 7 inches 
apart. Thorough preparation of the soil, a firm, moist seetl bed, and 
the use of a driU lessen the amount of seed necessary to be used. 

Some difficulty is often experienced in adjusting an ordinary wheat 
drill so that it will drop the alfalfa seed thinly enough. Tliismayina 
measure bo overcome by mixing some foreign material, as eom chop, 
sawdust, or wheat bran with the seed. It is also possible to reduce 
the feed by use of strips of leather in the drill feed pits. A much 
thinner stand ean also bo had by entirely stopping up two or three 
holes out of every four, thus making the rows 12, 18, or 24 inches 
apart when a 6-inch drill is used. Whatever kind of implement is 
used to make the seeding, it is suggested that it bo fii-st tested on 
bare, hard soil, with the slioes just toucliing the groimd, as in tliis 
way it ean be readily seen at what rate the seed is being dropped. 
The necessary regidations can then be made before the actual seed- 
ing operations commence in the field, whore it is always difficult to 
know just how rapidly the seed is being fed into the ground. Plant- 
ing in wide drills docs not necessarily reduce the yield of the inci- 
dental hay crops. An experiment performed at Cliico, Cal., showed 
that the incidental cuttings from the ordinary broadcasted stands 
averaged 3,1G9 pounds of hay to the acre, as compared with 4,191 
pounds to the acre obtained from the stand in rows 18 inches apart. 
In this particular experiment the broadcasted stands produced no 
seed, while the stands in 18-inch rows gave yields as high as 124 
pounds to ths aere. The ^clds obtained from plats in which the 
plants were in rows 4 feet apart wore even larger, as shown on 
page 24. 
405 
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■WmOH CROP TO LffiAVI FOR SEED. 

Tho crop to bo loft for seed should be tJiat which will mature dur- 
ing the period of tlio Jicst oomlitious as regards soil moislurr and 
heat. In sections along the fortieth pnralJel of latitude where throe 
crops of hay are normally produced it is usually customary to cut 
one hay croj) and to lot tho next crop stand for sood. This method 
brings tho seed setting in August, which is usually about the right 
time. In tho more northern sections and at tho higher altitudes 
farther south it may delay tho second crop too long to lot tho fii-st 
crop stand for a full cutting of hay. Under such conditions an early 
clipping should be made. Such clijiiiing is beneficial in that it evens 
up tho growth, induces uniform blossoming, and lends also to bring 
the setting of seed at tho right time in the summer. In tho South- 
wcet, as in Arizona and the intoj-ior valleys of California, two or 
sometimes thrco cuttings of hay may be obtained before letting the 
crop stand for seed, but tho practice is not imiform over the entire 
area. Hotter early seed crops can bo obtained in Arizona and in tho 
Impoi'ial Valley of California than farther north. Tho present indi- 
cations arc that this is partly duo to climatic conditions, but also to 
some extent to tho attacks of the little insect called tho alfalfa and 
clovcr-secd chalcis fly, which occurs most numerously early in tho 
season in northern California, but considerably later in Arizona and 
in tJie Imperial Valley. It appears to be the rule in mmt sections 
to let what would otherwise bo next to the last hay crop stand for 
seed. It usually takes as long for ono seed crop to mntur^ as for 
two crops of hay; hence, little or no growth is commoidy made after 
cutting tho seed crop, not more tliim is dftsirabl© for tho ]>ro])er pro- 
tection of tho plants during the ensuing winter. 

FORETKLLINa THE SEED CROP. 

If there is to bo a light and consequently unprofitable setting of 
seed, as is often tho case, it is imjiortant that such fact be known as 
early as possible, so that the crop may be cut at once for hay and tho 
succeeding hay crop allowed to begin its development. If tho con- 
ditions before blooming are such as to produce a rank vagotativo 
growth it is a fairly sure indication that the chances are poor for seed. 
If, however, tho soil becomes dry Just at this time, a fair seed crop may 
sometimes bo obtained. Also, if the blossoms nppear sparingly or if 
they appear freely but blast or wither without setting jmds, tho 
chances for a sood crop arc grcath^ reduced and llio croji should bo cut 
at once for hay. After this cutting another fair crop of hay may 
usually bo secured. If, Jiowover, tlie cutting bo d«lflyo<l too long it 
will bo at tho oxpwiso of the next cro]?, as tho time for its devolo]>m&nt 
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niiiy l)o short. Another indication that a s*ed crop is likely to be 
very liglit is sJiown whim the basal shoots begin to grow in anticipa- 
tion of tlio succooding crop. TJio dovoJoimiont of tJicso basal shoots 
takes place at the expense of seed development on tho older stems. 

Tf heavy rains occur or if continued cold, damp, rainy weather con- 
ditions prevail when the i)hints are in full bloom the prospects of a 
seetl crop aro greatly rodneod. 

The chances for seed aro gootl if the reverse of tlio above conditions 
jirevail and tho plants havo matlo a medium stocky, "well-branchftd 
growth with an abundances of bloom, especially if the warm, dry 
conditions continue. It is practically impossible, liowovcr, to infal- 
libly foretell tho seed crop. The crop is not assured imtil th« 
l)lftiits are well loaded with clusters of well-filled pods. 

CULTIVATION OF FIELDS. • 



The vegetative vigor of alfalfa is \i3ually increased by any cultiv»i- 
tion which loosens up and aerates tho soil. By this process a mulch 




J'Ufl. 4. — Aa Implomcat for renovating alfaira atantls. 



is formetl which conserves the moisture. Whether this is bonefieial 
to the seed crop depends upon the vegetative vigor of the plants at 
the time. Wlicre past oxperienco or observation indicates that the 
growth "will be normally vigorous a light cultivation v^nll be likely to 
work a positive injury to th© seed crop, in that it will unduly stimulate 
Uio vegetative growth. Howevor, on soil that becomoe dry and 
where tho plants promise to make but a light growth, an intelligent 
use of some such implcmswit as a disk harrow, spring-tooth harrow, or 
alfalfa renovator may be utilized to overcome this condition. (Fig. 4.) 

4ft5 



ALFALFA HEED PRODUCTION. 



13 



Such cultivations RlKiiikl bo douo «arly in th« si>ring, heforo the plants 
start into vigorous growth. 

It Is sometimes tUo practice to run a Jicavily weighted tlisk throo 
or four times ovor tho fiold early in tlio spring in order to thin tho 
stand for increased seed yields. \Vlien an ordinary plow is usod it is 
necessary to havo a vory sharp sharo and to. plow out tlirco narrow 
furrows for ©very 8-incli widtli loft unplowcd. In addition to this 
it is advisiblo to liarrow heavily Intor with a spiko-tooth harrow in 
order to lovel down tho ridges. It is also host to givo some subso- 
quont eultivation to prevent the alfalfa wliieh has been turned under 
from again gro^ving and thickening tho stand. This subsequent cul- 
tivation will also servo to hold the weeds in chock. (Fig. 5.) 




Fig. 6. — Allalfa (originally a broadcasted stand) thinned to rows 3J foot apart by the uso ol a mold- 
board plow. 



PLANKING AND KOLLINQ A STAND OF ALFALFA. 

It has boon obsei-ved in a few instances on a small scale that rolling 
or planking down a stand of alfalfa just when in full bloom appar- 
ently has a beneficial ciTcet on the seed crop. This operation might 
also be done with a brush drag. This eiTect is explainable in two 
ways: (1) The bending ever of the stems may sufficiently retard 
the vegetative growth of tho plants as to induce heavy seed setting. 
This explanation accords with observations in connection ^vith ether 
cro|Js where anything that interrupts or retards the normal vegeta- 
tive growth iiicraases the setting of fruit or seed. (2) It is also pos- 
sible that the tripping of th@ flowers that takes place when the plants 
arc rolled lias tho same ciTect as the tripping of the flowers by in- 
sects and results in seed sotting. If tripping insects ai-o abundant in 
a locality the rolling of the plants might have little ciTeet in increas- 
4i»r» 
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ing seod yields, but if such insects aro not numerous at tlio time the 
]>lants aro in bloom it is obviotts that rolling may bo an oflicieiit factor 
in causing tlio development of seed. It has boon obsorved that about 
half the open flowers on a i)lant may bo tripped by such an o])eration 
03 i*olUng or planking. However, this i>ractico needs further trial 
boforo positive statements as to its value can bo made. It is sug- 
gested that the first attempts in any community bo made on a small 
scale, ami in each instance a portion of the field bo l&ft untreattwl to 
servo as a basis of eoinparison. 

HAHVESTING THE ALFALFA SEED CHOP. 

Considerable care is necessary in handling alfalfa for seed in order 
to prevent shattering. The machineiy for handling a seed crop up 
to the time it is ready for the hullor is largely the same as for hay, 
but for the best work some modifications are necessary. 

PROPER STAGE FOR CUTTING i'OB SEED. 

All the pods on an alfalfa plant do not rii>en at the same time, nor 
do all the plants in a field mature at the same time. The tendency on 
the part of the ripened pods to shatter often causes some loss of seed 
before the majority of pods mature. For this reason it is necessaiy 
to cut the crop when the great*»st percentage of good sG«td can he 
savwd without trying to save «4ther the very early or the late-maturing 
seed. Ordinarily the crop should be cut when from two-thirds to 
throe-fourths of the pods have turned brown. It has been found by 
exparime-nts that seed gathered from poda that have turned to only 
a light-straw color will make a fair quality of seed although lacking 
somewhat in plumpness. 

In order to determine the quality of seed harvested at different 
stages of maturity a series of experiments was made, tlie results of 
which aro shown in Table I. The germination test was continued 
for five days and was made when the seed was about 3 months old. 

Table I. — Effect of harvesting alfalfa teed at different stages of maturity. 



Stu(>e of maturity. 



I'oda RTcicn ind not yot fully (llled oul 

i'ods Enien but tull 

I'ods just turning from Eroen to a llRht-strftw color: plump. , 

I'ods turned to » llRlit brown; plump 

I'odB tumod brown; tolly matured 



FercontBge ol seed round to I 



Capable of 
sprouting 
promptly. 



> Th« so-called "hard sood" la porfoctly good, hut tli» s<>od coats are so hard ttiat they are unable to tako 
up moisture and sprout promptly. This condition disappears as the seed becomes older and Is uKually 
neglliilble In sned 2 or 3 years old. In sowlne seed less than 1 year old the proportion of seed that will not 
sprout promptly should be determined and the necessary incroase In the amount of seed to be sown should 
be provided lor. 
4^ 
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CUTTING THE ALT ALFA SEED CROP. 

Tho ordinary mower is sometimae us»d for cutting tho alfalfa sc(k1 
crop. Tliis macliine without attaehmenfes is not entirely satisfactory, 
o\ving to tho shat- 
tering of the seed by 
tho wheels and by 
the trampling of tho 
horses on tho suc- 
ceeding round, but 
various devices may 
bo attached for re- 
moving tho swath 
from behind the cut- 
ter bar. An attach- 

ment called a Fio. O. — a Bldo-dollvery bunchor attaohod to an ordinary mower; it 
tt ^-^tir,-. -n+T dolivera the crop to one iido, out of the way of tho team and machine 

rower or swatn- jj,^ ^^^^^^ 
er," either vdth. or 

without an additional bunching device, is often used. (Fig. G.) In some 
sections tho old-fashioned self-rako reaper is used and tins implement 
is probably tho most satisfactory for tlio purpose where tho growth is 




FiQ. 7.— A solf-rako roaiwr. The arms, which rotate when the machine iq In motion, remove the 
accumulated bunches of alfalfa aad leave thorn ta regular piles behind the machine. 

not too heavy. (Fig. 7.) This machine has a platform or table behind 
tho cutter bar, and tho revolving rakes <*ast off tho gavels or bunches 
as thny accumulate. Where alfalfa is not too heavy an ordinary 
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grain binder can be used. 1 hesc impli-monts do away witli the neces- 
sity of raking the mowed plants, an oj>eratjon which usuahy results 
in much shattering of the seed hut which can hardly bo avoided 
where only an ordinary mower without some such attachment is 
available. 

BTTNCHING ALFAI-PA WHEN CTTT FOB SEED. 

In some sections it is not considered good }>ractico to allow the cut 
croj) to rfvmaiu on the field in small bunches as dropped by a solf-rake 
rca])«4* or in a light swath as it would bo left by a swathing attaol)- 
mcnt. Wlicn thus loft thero is a tendency for the seed to shatter, 
especially when alternately wet and dried as in the case of frcqu&nt 
rains or even heavy dews; consequently the cut crop is bunchctl 
with i^itcliforks into small shocks. The shattering incident to tcairing 
the bunches to pieces when loading may bo avoided by making them 
so small that each can be lifted to the rack in one forkful. 

STAC3CING THE ALFALFA , SEED CROP. 

Owing to the fact that a machine to hull or thrash the cut alfalfa is 
not usually available immediately after haiT^csting, it is often neces- 
sary to stack the alfalfa te await the coming of the huller or thrasher. 
If tlio croj) has been cut and bound with a self-binder and is to bo 
stacked it is important that the bundles bo left in the shock for some 
time, as otherwise they will bo damp in the center and will ho likely to 
heat in the stack and ruin the seed. When stacking is necessary the 
buuoJics or bnndles are pitched upon ha3Tacks with a matched-floor 
bottom or with a tarpaulin stretched over the bottom if it is not per- 
fectly tight. This catches much of the shattered seed which otherwise 
would bo lost. A foundation of liay or straw will [)rotect the seed on 
the bottom of the stack and catch any seed that may shatter. No 
special method of stacking the alfalfa is necessary other than to kcej) 
the middle reasonably full and hard so that in case rains do occur a 
minimum amonnt of water will enter the stack. The stacks should ha 
coin]>arativcly narrow to avoid any possible danger of heating. Care 
should be taken to handle the alfalfa from the rack in exactly the 
reverse order from that in which it was loaded so tliat bunches may 
not be ])ull6d apart and the seed shattered. If any grass hay or even 
millet or sorghum be available such material should be used te tep the 
alfalfa stacks, if thero is any likelihood of rains. In the absence of such 
matf^rials it may i>rovo profitable to provide canvas covers for the 
stiicks if rain is anticaijatsd. Tlieeo canvas covers may be si)read on 
the ground around tlie machine "vvhon hidling to c-ato3i any ])ods or 
seed which may shatt<ir. 

EFFECT OF BAIN ON ALFALFA SEED. 

Tlie three ])rinci]>al cfTeets of rain on the alfalfa seed crop after it is 
mature are: (1) ^>hatt«(ring of Uie seed; (2) discoloration of tlipstjad; 
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(:5) ])rcmaturo sproutiiij^ of tho sead if tJie moist coinlitioii oontiuuw*. 
For tlicso rtiiusous it is cksohUhI tliat a.s little ruin iis jK)sMiblo rwach the 
alfalfa from tlws Uin« it ia maUuro uhUI it w markutwl. Tlui gerHiimi- 
tkm of seed whicJi ha« lx\cm rojjoatedly wet and driod ia somewhat 
altlioii^i not always inat44rially rodumul. 

THRASHINO OK HTTX.UKO THE 6EED. 

A rcguhir alfalfa luiUcr is the juost satisfactory machine for hnllinj; 
the seed, but many sections do not produce enough idfalfa sood to jns- 
tify the purchase of such a macliine. (Fig. 8.) Where those condi- 
tions exist an erdinary thrashor can be iis(^d. By serp.wing dewn the 
<ion(wiv«8 and providing a special s«t of alfalfa Rievas fairly satisfactory 
results can be attained. By this method a goed dtMil of S6(»d is left 




Fia. S. — An Biblla-bulUng vcene Itircalrml Utttb. 



in tho straw, sometimc^s (Miongh to pay for running it thro\ij[;h aj^ain. 
It is tlie custom in some parts of tiie country wlicre both thraKhei-s and 
hullcrs are used for the hullers to follow the thrashers aiul thrasli out 
tho alfalfa straw piles fer half the seed obtained. In tulditioii to the 
twe methods just eit^d grain separators are sometimes fitted with 
hulling attachments. ^Yllile tho uso of tlie onlinary tlirashing 
maclMne ha-s soras-timos hetm unsatlsfaotory it is gcntirally true that 
impcsrfectjeus arc due to lack of proi)er manipulation of the machine, 
hut somo mak«8 of machines are better adaj>tfitd tJmn othars for this 
work. In sections whoro erdinary hull»rs are not available thero is m» 
doubt a-s to the advisal)ility of using the thrashers rather than to fore- 
go the seed crop entirely. Failure te aj^prcciate tlic fact that the 
usual thrashing machin*; can he adapted to this purpose has ofttHi 
35G8S°— 13ul. 495—12 3 
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vosiiltod in tlic loss of a jirofitixblo secil croji in stacUona wliaro scod 
]>ro<lurtion is not often attcmptod. 

It is very diiTicult to huW alfalfa seed in damp weatlier or when tlio 
]>laata are at all moist. Hulling can bo aceompUslied most rojidily 
^vi^an the woatlior is very dry and liot or when dry and very cold. 

RECLKANING THK ALFAI-FA SEED. 

Alfalfa seed as it eomea from tlie maeliino is not iisiuilly in a markat^ 
ahle condition, it eontahis small stones, elods, jiieces of stems and 
pods, and often a consideral»lo quaiitity of weed seeds, as well as moro 
or less shiivoled alfalfa seed. The bulk of these impurities must bo 
removed before tlio seed ran bo sold to advantage. A specially 
modifietl fanning mill (lig. 9) or other cleaning device will remove the 

lighter seeds as well 
as most of the ]>oi'- 
tions of pods and 
stems, while a special 
sot of siiives will re- 
move the weed seeds 
and small stones and 
clods which differ in 
size from the alfalfa 
seetl. As it is usinilly 
impracticable for the 
individual farmer to 
own a eomplftte re- 

JiG.9.— A type oflminlng mm adapted to lh» rwlaantogofalfalla seed. '"leaning OUtf^t, the 

reader is i-efeiTcd to 

l>age 34, where Uw) (x?op*»-ative p€^-^ibiliti(^ in Uiis matter are dis- 

CllSW&il. 

UTILIZATION OF ALFALFA STRAW AFTER THRASHIlffG THE 
SEED CROP. 

The alfalfa straw remaining after the seed is removed is not iiearly 
so valuable as the same qviantity of alfalfa hay, but it nevertheless 
contains a gr^at deal of valuable foeding material and can bo us«*d as 
roughage for stock. Table TI gives an analyRis made by the Tiur»tiiu 
of Chemistiy, showing the constituents of alfalfa straw as compared 
with tliB average of 21 analyses of alfalfa hay taken from tlo*iry's 
"Feeds and Feetliiig.*' 
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Table II. — Composition of al/al/a straw as compared imth that of ordinary al/al/a km/. 



Conatiliient^. 


AHalfEi. 


Straw. 


nay. 

Per crnt. 

K.4 
7.4 
14.3 
25.0 
42.7 
2.2 




Per cent. 
6.26 
5.13 
6.75 
47.82 
33.20 
.84 


Ash 













The feeding value of the straw is prohahly nearly half that of first- 
class alfalfa hay and is prohably about equal, pound for pound, to 
ordinary grass liay. It is sometimes baled and put on the market, 
but ordinarily it is used as bedding or is fed as roughage to stofk in 
tlie winter. It is suggested that very eoarse straw be run through 
a feed cutter to make it more palata}>lo to stock. Where it can not 
be utilized as feed it maybe put hack on the groimd and plowed under 
to increase Uie humiis contmt of Uie soil. This is a muc*li bettetr 
practice than burning the straw, as is sometimes done when no 
demand exists for it as feed. 

SEED PRODUCTION IN DIFFERENT SECTIONS. 

Probably more than two-thirds of the alfalfa seed in the country is 
produced in sections where the natural rainfall is too scant for the 
production of good yields of most cultivated «rops without irrigation. 

SSSD PRODUCTION ON SUBIRRI&ATED LANDS. 

Considerable areas of land in the arid or semiarid sections of the 
country arc supplit^d with water near enough to' the surface so that 
the roots of tho alfalfa may reach it and thrive in spite of the lack of 
rainfall. Sutdi lauds are classed as subirrigated and are important in 
that a deep-rooted crop liko alfalfa makes them of value witliout 
artificial surface irrigation after the plants are well grown and have 
extended their roots down to the moist layers of soil. On lands of 
this class tho supply of irrigating water which on other lands is nec- 
essaiy for the crop of the first two years is rendered available for use 
elsewhere on the farm. These subirrigated lands are among the best 
for alfalfa-sced production. The se^niarid sections are usually char^ 
acterizcd by hot summers, which are favorablo to the production 
of seed if other conditions aro right. The principal alfalfa-seed- 
producing lands of this typo are located in Arizona, Utah, Idaho, 
Califomia, Colorado, Wyoming, Montana, New Mexico, Oklahoma, 
and eastern Or^on. When starting alfalfa on subirrigated laud it is 
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usually advianblo, when possible, to give irrifj;ation until the roots arc 
able to roncli tho water-bearing strata below. TIio hamlliug of thoso 
iioltla for sotul protliu'tion is not materially dtiTorent from the motlioda 
praotieod in tuoro moist sections. Tho first growth may bo eut for 
hay or clipped back to insure more nearly uniform floweiing. Jn 
tiie southern sections a full first cutting of hay can be obtained, wliilo 
in the ©xtromo north only a VGry short clipping e«n be made, and thftii 
biircly enough time may remain for the maturing of a sc^d crop before 
frcwts or eold lughts retard tho sotting of seed. 

SEED PHODUCTION WITH SXJBFACE IRRIGATION. 

Throughout tho nearly arid sections of the United States wliore 
most of the alfalfa is produced with tho aid of surface irrigation, con- 
siderable areas arc devoted to. the production of soed. ^Vhero an 
abundance of water is available for irTigatioYi, and especially where 
there is an active domand for bay ut good prieos, tho usual custom is 
to make as many cuttings of hay as possible and not roly to any eon- 
sid«rahle extent on acod produc-tjon as a source of i*ovenu». A etnn- 
mon practice in some sections where a shortage of water for irrigation 
l)reA'atla during midsummer is to let tho second crop stand for seed, us 
it is usually considered necessary to reduee tho amoimt of irrigation 
fpvon a field if it is to set its best seed crop. When alfalfa is to bo 
raised ]>rimarily for seed in irrtgatod sections', a thinner seeding is 
advisable than if tho huy crop is the prime consideration. From 15 
to '20 pounds of scetl is the (luajitity usually used when hay alone is 
dtwired, and from 5 to 10 pouiuls is sunicteut where the stand is to bo 
us&d largely for seod-producing purposes. The seeding can ho either 
broadcast, in close drills, or in wider rows or drills. IVeliminary 
experiments show that it may be profitable to have tho rows aa much 
as 3J feet apart to allow cultivation tho same as com. This method 
is proving satisfactory in semiarid sections, wliero it is necessary to 
conserve tho supply of soil moisture. It has not been thoroughly 
demonstrated, however, that this method can successfully compete 
with the more thickly seeded plants when grown under irrigation ; but 
the high seeil yield of widely isolated plants as well as that of small 
exj>i\i-iiuontal plats under iiTigatiou such as rcfwiTcd to on jiago 24 
iiuhcates that tlus method may also be of considorablo value in irri- 
gfated sections, es])eclally where there is a material shortage of water. 
It is .seldom desirable to let a crop stand for seed during the first two 
yeai*s of its growth, and since it is utilized for hay during this time tbo 
stand may bo thicker than would be best for seed production later. 
It is therefore sometimes practicable to have the stand thick and 
eut it for hay tho first two years, after whieh it is thinned by tho 
luethod outlined on page 13. 
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SKM PKODXrCTION IN SUBHTJUIB SECTIONS. 

The subhumid sections may bo defined as those regions whieh are 
more moist than the semiarid sections but whero summer droughts 
are somewhat frequent and whero some care is therefore usually 
necessary to conserve tho soil moisturo if satisfactory crops are to be 
produced. If the semiarid sections along the fortieth parallel be 
defined as those having the rainfall varying from 10 to 22 inches, then 
the subhumid sections would comprise thoso whore the rainfall ranges 
from 22 to 30 inches. Alfalfa seed can not usually be produced prof- 
itably whore tho annual rainfall is more than 30 inehos; as a eouse- 
quenoe, tho humid sections, lying principally to tho east of tho sub- 
humid sections, are not adapted to the production of alfalfa seed. The 
alfalfa in the subhumid sections when intended for seed as well asfor 
hay production is usually sown broadcast in comparatively thin stands. 
In the seasons of severe drought, when the com crop is practically a 
failure, it is not uncommon for tho alfalfa fields to produce extremely 
large yields of seed, so that the aggregate income from a farm having 
a fair proportion of its acreage devoted to alfalfa may compare 
favorably with the income during a normal season. 

AIFAIFA m CT7ITIVATED EOWS. 

Altliough alfalfa is usually raised in thin broadcasted stands when 
seed is the main object, yet the indications arc that it is sometimes 
an advantage to have the seeding ma^le in rows suflicicntly far apart 
to permit cultivation and also to insure the maximum individual 
development of the alfalfa plants. The yields of hay under such 
treatment are larger than would ordinarily be supposed, as in IS-ineli 
rows it has been observed oven to exceed the yield obtained from asso- 
ciated broadcasted stands. (See p. 10.) Tlic growing of alfalfa in 
cultivated rows has been tried in an experimental way in many sec- 
tions of the country and has in nearly all instances given promising 
results; but this method is not recommended for general use, except 
where seed is to be produced whenever seasonal conditions are favor- 
able, since the increased expense of keeping down the weeds, especially 
the first year, is not justified by the returns from the hay crop. 

The special feature of tho possibilities of this method in the semi- 
arid section is the fact that it furnishes a money crop for the farmer 
under eonditions Tvhich do not usually produce maximum yields of 
ordinary field crops. In other words, the droughts wliioli produce the 
heavy seed crops in the subhumid and humid sections, such as central 
and eastern Kansas, are usually an every-soason occurrence in the 
semiarid sections. Under irrigation the seed development usually 
occurs at a period when there is apt to be a shortage of irrigating 
water, and for this reason the method promises to be very practicable 
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inasmuch as plantings in wide rows demand but little water for 
maximum yields of s@«d. 

DmKCTIONS rOK BEKDINa AliTALFA IN WID3E ROWB. 

If it is not the intention to intertill tlie alfalfa, the rows may be a less 
distance apart than when it is designed to cultivate them each season. 
Good seed crops have been obtained from rows 8, 16, and 24 ineliea 
apart,, but with the exception of the last distance it is practically 
impossible to cultivate between the rows after the plants have 
become well grown. When it is planned to cultivate during succes- 
sive seasons it is necessary to seed the rows about 42 inches apart, 
for if planted iu narrower rows little space will be available for culti- 
vation, as the plants stool considerably, inasmuch as the growing 
of alfalfa in cultivated rows is comparatively new much still remains 
to be develo])ed in connection with the most suitable farm j>ractices 
concerning the details of the seeding and handling of the crop. It Is 
often possible to adapt the farm machinery already at hand to this 
work. It is usually practicable in sections growing com, Kafir corn, 
sorghum, or milo maize to seed the rows the same distance apart a.s 
is customary for these crops. This practice permits the use of the 
ortlinary j)lanting ami cultivating maehinoay in connection witJi t\w 
alfalfa crop. 

An ortlinary wheat tlrill can be adapted for planting alfalfa, as 
suggested on page 10, or a corn drill can be used if the holes are filletl 
with Babbitt metal and then reamed out so that each will drop 6 to 
10 alfalfa seeds at a time. Satisfactory results have also been 
obtained by usmg an onion-seed plate in a corn drill. A corn planter 
with the holes i)i-operly babbitted and reamed can be used if it in 
desired to have the plants in hills to permit of cross cultivation. A 
sugiir-b&ct planter might also be utilized with some modifications. 

PREVENTINa THE DRIFTINa OP SOILS. 

The fact that the young alfalfa seedlings make a relatively slow 
growth, combined with the necessity of an exceedingly thin stand 
when seed production is the ultimate object, often makes difficult the 
prevention of the drifting or blowing of the soil for the first few 
months after seeding. A number of methods are available for reduc- 
ing this injuiy, among which maybe mentioned the seeding of alter- 
nate rows of grain with the alfalfa, the grain to be destroyed whan 
the subsequent cultivations are made. Where rows of corn or sor- 
ghum are used as windbreak protection they shouhl be made a rod apart 
across the field and at right angles to the direction of the prevaUing 
winds. Wliere new sod is broken up, strips of the original sod left at 
rod-apart intervals will tend to retard the blowing of the soil. Some 
protection is also given by planting the alfalfa in listed furrows, 
leaving the ground in ridgee which materially reduce the drifting of 
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the soil, thouf;]i soniotimcs llie ^vin^^s arc so heavy as lo cause the plniit^a 
in the furrow to ho entirely covered up. A more extended tliscussion 
of the blowing of soils is given in Knrmers' Bvilletiu 421,* which may 
be obtained free upon application to a member of Congress or to tho 
Secr&tary of Agrieulturo. 

TREATMENT OF THE STArTD. 

WHien alfalfa is seeiled in ^^'ido cultivated rows tho treatment the 
first season will bo that which will most efTcctivcly hold tho weeds 
in check and at the sam« time reduce as much as jjosaiblo the blowing 
of the soil. The young alfalfa plants are ordinarily so small that it 
is cmcwhat dilhrult to kill tho wcods by cultivation without burying 




Fia. 10, — A i»owlnK machine with dPitppdr attaHtitr^nt In oppratlon In a fluid of alfrilfa lii oulthntpd rows 
IQ n-estern KebrKSka. Tho rowa In t4iia cshg are one-half mile Ion;;. 

the plants. This tlanger can in a measure bo avoitled by tin; use 
of properly constructed fenders, or an ordinary corn box may bo 
attached to tho cultivator, which should also be provide*] with nar- 
row shovpls. Unloss tho ])hints show signs of setting seed tho first 
season it will ordinarily not be necessary to give them any attention 
other tlian tho cultivation as indicated, but should the ])Iaiits show 
signs of developing a seed crop they should bo cliiJiied back to a 
height of 4 or 5 inclics. During the second season the first growtli 
of the plants shouUl bo cut back not later than the time of early 
bloom to a height of 4 or 5 inches. Ordinarily the nejct growth may 
then be allowed to stand for seed. Figure 10 .shows a field in tlie 



1 Formers' Bulletin 421 , sntftled ' 
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somiftrid section in woatern Nobrnska 16 months after seeding and 
which yielded a fair crop of seed. 

During subsequent seasons little attontiou nea<l be given the stand 
exee]it tlie cultivations r*Kjuire(> to keep down the woetls an<l also to 
control properly the amount of moisture in tlie soil. 

An ordinary corn cultivator with narrow 3>iovt*Js is adapted to this 
purpose. Very satisfactory residts have also been obtained by the 
use of a spnug-tooth harrow with some of the teeth removed so 
that the remaining teeth will work only the spaces between tlio ro^vs. 

If the i)lants tend to ci-owd each other as they become larger, cross- 
disking with the disks set to gouge as much as possible will assist in 
thinning out the plants. Cross-plowing may also prove advanta- 
geous if the tiso of the disk is difTicult or ineffective. A\Tiere the area 
i^iot too large and \j\m\iy of labor is available a man ^vith a grubbing 
lioe or mattock slioultl be able to thin from half an acre to an acre a 
<lay if the plants arc not too thick in the wide rows. This method 
woiihl have the advantage of effecting the removal of the least tlesir- 
able plants, leaving the rest thinned to the required intervals, 

YIELDS OF ALFALFA SEED FROM CTJLTIVATEI> ROWS. 

The })racticability of growing alfalfa in cultivated rows for seed is 
to be <letermined iu any given district by the increas<^ in seed yield 
which can he obtained when compared with the yields either iu thin 
broadrnsted seedings or in narrow rows. The yield of hay possible 
when seeded in ^vido rows is usually about equal to that obtained 
fmin the broadcasted stands. For this reason the annual yield of 
see<l is the dooitliug fantor as to whether or not the incrtmsed expense 
of cultivating the alfalfa in rows is justified. Yi^ds as high as 9 
bushels to the acre have been obtained ^vithout irrigation in the 
somiariti sections from plants which had been specially selectetl ftor 
heavy seed production. Yields as high as 5 bushels to the acre are 
not uncommon. 

In an experiment at Chico, Cal., under a single light irrigation, one- 
tenth of an acre in rows 4 feet ajiart, the third year from planting 
yielded at the rate of 458 |>ounds i)er acre, as comi>ared with 215 
pounds from the stands which wer« 2 years old. 

ALFALFA IN CTTLTIVATEI> ROWS IN IRRIQATEI> SECTIONS. 

The method of growing alfalfa in cultivated rows for seed was 
developed principally under dry-land noiiditions in tjie semiarid 
sections; but tost plats have slio^vn that increased yields of setKl are 
possible even under irrigation, and for that reason it is suggested 
that this method be given at least a trial in the seed-producing irri- 
gate<l sections of the country. The actual results obtained from 
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row soodings as compared witli broadcasted stands are shown mx 
pages 10 and 24. 

ALFALFA IN CTTLTIVATKD HOWS IN STTBHTJMID SECTIONS. 

Tests of alfalfa in cultivated rows for seed-producing purposes have 
not been mado in subhumid sections on a scale sufficif^ntly large to 
warrant definite statements concerning it^i probable success. There 
art* in many sections, however, areas of upland or thin, naturally 
dry soils wliieli on account of their nature really present conditions 
of soil moisture comparable with the semiiirid sections of tlie West. 
On such areas it is probable that the seeding of alfalfa in wide rows 
would be a practicable undertaking. 

ALFALFA IN CULTIVATED KOWS IN SEMIARH) SECTIONS.' 

The special advantage of the semiarid sections for alfalfa-seed 
production lies in tho fact that the conditions of relative drought 
during the seed-developing period combined with the high midsum- 
mer temperatures bring about an approach to the ideal conditions 
for the production of maximum crops of seed. By the cultivations 
rendered possible under such conditions the moisturo supply in the 
soil can bo regulated witliin certain limits and sufficiently conserved 
for the proper development of the plant and tho production of 
profitable crops of seed. Tho general statements already mado con- 
eerniiig alfalfa in cultivated rows will apply to the semiarid sections, 
but some attention must be given to the selection of the soils that 
will provide as nearly as possible tho desired conditions of moisture 
during the growing seasons. In the very dry sections the lower 
lying soils must be utilized and it may even be desirable to select 
such soils as will receive a considerable portion of the run-off from 
adjoining areas. 

When rains occur in the semiarid sections they are often too light 
or fall too fast to wet the ground to any considerable depth. Under 
such conditions tho amount of moisture received into tho ground 
is insufficient for best results from alfalfa even when utilized for a 
seed crop. Any method of handling the land that will tend to make 
it take up more of the rain water is desirable. If a nearly level field 
is available wliicli can ho made to receive tho run-off water of a con- 
sidorablo area it may bo practicable to open up surface ditches that 
will lead feho run-ofi" to.tliis field, wliieh should also be ditched to receive 
the water in event of rain. When tho above suggestions can be car- 
ried out the efficiency of many of the rains could be greatJy increased. 
It would be desirable, however, to provido for diverting the run-off 
flood waters when enough has run over the field. 

' For a more detailed account of the growth of alfalfa In cultivated rows for seed production In semiarid 
BBCtlons, see Circular 24 of the Bureau of Plant Industry, entitled "Alfalfa In Cultivated Rows for Seed Pro- 
duction in Semiarid Beglons," hy Chwles J. Brand and J. M. Westgate. 
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In the less dry sections the lands lying between the lower and the 
upland soils may bo utilized for alfalfa-seed production. In the more 
moist portions of the aomiarid ref^iors and oven in the subhumid sec- 
tions tlio upland soils will more nearly provide the desired moisture 
conditions in an average season. 

The preparation of the seed bed in somiarid sections also noeda 
special attention, because it is usually necessary to conserve the 
moisture for some months or even a year or more in advance of seed- 
ing in order that an abundant sui>i)ly may bo available for the rapid 
early growth of tho plants. Kapid early growth ivill enable them to 
compete witli the drought-resisting weeds, wliicli are quite certain 
to develop and cause trouble if tho alfalfa i)lants are stunted by the 
lack of su/Iicient soil moisture during their first season of growth. 
This conservation of moisture is best brought about by surface 
tillage and jjroper i)acking of the subsoil. 

AXFALFA SEED COMPARED WITH HAY AS A JtOITEY CROP. 

It is seldom that any section grows alfalfa exclusively for tho 
production of seed, although there are many sections in which it is 
utilissod for hay only. Wliero a strong demand exists for alfalfa hay 
at good prices there is always tho temptation to cut the crop for hay, 
as much less risk is then incurred and a very profitable return is 
ordinarily secured. The time required to develop a seed crop is at 
least twice that necessary for a crop of hay. Consequently two crops 
of hay must be sacrificed to produce one crop of seed and straw. The 
production of hay makes more profitable the utiHzation of the large 
outlying sections of summer-grazing land, from which cattle and sh&«p 
can bo driven to tho alfalfa stacks for wintor feeding; but when for 
any reason it is di/Kcult to dispose of the alfalfa hay, it then becomes 
advisable to give attention to seed i>roduction if it is at all feasible. 
In some of the more recently settled sections of the West more alfalfa 
hay has been produced than could bo profitably utilized, owing to tho 
shortage of stock to which it could bo fed; neither cotdd it be profit- 
ably shipped out, owing to the long railway-freight hauls. In other 
sections so far removed from tho railroads that long hauls by teams 
are necessary, the production of alfalfa hay has been rendered much 
loos proiitable than it is in many other alfalfa sections. In such 
sections as those just mentioned the production of alfalfa seed offers 
special advantages, because the seed usually commands a good price 
and can be transported at a relatively small expense. At 12^ cents 
a poimd a ton of alfalfa seed is worth $250 as compured with about 
SIO for a ton of hay. It is obvious that the product of an aero of 
alfalfa utilized for seed ia much more easily transported than tho 
product of an acre cut for hay. Furthermore, if tbo hay is sold from 
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fejie farm a groat deal of fertilizing material is rcHnovo^l mid lost bo 
the farm. AVhen a seed crop is produced only a small amount of 
fertilizing material need bo removed from the farm, einco the straw 
or manure jiroduced from it can be again returned to the land and 
plowed under. 

Table III indicates in a general way the relative cost of production 
and returns from an acr« of alfalfa left to stand for seed in comparison 
with the two cuttings of alfalfa hay which are ordinarily procurable 
in the same lojigth of time. The iigurrs given show that any excess 
over 200 pounds of seed produced will make the seed j^roduction 
correspondingly more profitable than hay. If the seed yield falls 
below 200 pounds pw acre it becomes less profitable than the two 
hay crops, the returns from which vary but littlo. It will be noted 
that only the cost of the farm operations appear in this table, the 
rent of land, etc., being assumed to be the sanio in both cases. 



Table HI. — EsHmsicd relative relums/rom al/al/a lia^ crops and »efd arop. 
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ALFALFA SEED YIELDS. 

The ordinary yield of an alfalfa field allowed to stand for seed 
ranges from 2 to 5 bushels per acre. Many yields run as low as 1 
bushel per acre and even less, but yields of much less t-lian 1 bushid 
are not usually considered worth thrashing or hulling. On tJie otJier 
hand, authentic records show rare instancos whom IS to 20 bush^ of 
ulean seed have been obtained from an acre of ground. Such yields, 
however, are due to a very fortunate combination of circumstances 
which seldom recur in a particular community. In one rather largo 
seed-producing locality the average for the entire section was over 10 
bushels per acre the first year that seed was allowed to set on large 
areas. In the two years following these romarkable yields large 
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acreages left standing for seed resulted in almost universal disappoint- 
ment because the crop averaged probably leas than a bushel per acre 
for the entire locality. Full seed crops are usually not to bo 
expected until the third year, as the older alfalfa plants huvo deeper 
root systems which can utiliae moisture and plant-food materials 
uuavailublo to younger plants. 

COXTIlfUED CKOPPING TO SEED AND ITS EFFECT Olf 
AIFAIFA PIANTS. 

It is often considered much liarder on the vitality of the alfalfa 
jdant to produce a crop of seed than to produce a crop of hay, ami for 
this reason some farmers hesitate to let a crop stand for seed ovoi-y 
year, even when conditions are favorable for seed production. The 
data nt hand, however, show instances of fields which have produced 
as high as five or six cuttings of seed in as many years and which are 
yielding just as satisfactory crops of hay as other near-by stands which 
have produced but one or two crops of seed during the samo period. 
Individual plants as well as entire plats left standing for seed in 
experimental tracts have been observed to show a more vigorous 
growth the succoeding season than those cut throughout the season 
for hay. It would appear from tho somewhat meager data that the 
one seed erop is even less injurious to the plants than the two cuttings 
of hay which would otherwise be removed during the same period of 
time. It is quite probable that the injurious effects which have been 
obsorvc<l to follow heavy seed crojis are not due primarily to the effect 
of the seed erop, but rather to drought or other conditions adverse to 
the vogetative growth of the plants and which induced the h^avy 
production of seed. 

DKAWBACKS TO THE SUCCESSFUL PKODUCTIOIT OF 4LFALFA 

SEED. 

A very severe drought may prevent the plants from making 
stiflicieut growth to give much seed-producing surface or to fill the 
seed if they are set. A continued series of cloudy days, oven though 
n<i rain may fall, may have an adverse effect on the setting of s»cil. 
The occurrence of continued cold weather will also seriously *ffeet 
the setting of a good seed crop. 

None of the disturbing factors noted are as a rule controllable, but 
strong individual dev&lopineiit of the plant, such as is obtained in 
tJiin stands, tends to enable tho plant to develop seed under somewhat 
adverse conditions and makes tho limitations of seed production 
much less rostricted than where the plants are crowded and strong 
development of tho individual plants is prevented. 
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IirSECT ENEMIES OF THE ALFALFA SEED CROP. 

THE OLOVEB-SEED CHAIiOIS PLY. 

The elover-seod ehaleis iXyilirucho'paghuafunehris Howard), reecivctl 
its common namo from the fact that it was first observed attacldjig 
the seed of red elover. It has, however, become of even greater 
importanee as an enemy of alfalfa seed than it has of elover seed. 
In faet, it was in all probability originally introdiieed into this coun- 
try from Europe or Asia in alfalfa seed. In distribution it covers 
almost if not quito the entire United States, occasionally becoming 
so numerous as practically to destroy the entire seed crop. This 
condition has been known to exist when the owner of the field did not 
even suspect tlio attack of insects of any kind. The egg of the ehaleis 
fly is laid in tho developing seed before it is hardened and while yet 
in an almost jellylike mass 
inclosed within a thin en- 
velope. The larva develop- 
ing from the egg feeds within 
this seed, which is incapable 
of supplying food for more 
than one individual. Pass- 
ing its entire transformation 
from egg to adult within the 
seed, it makes its way forth 
precisely as in the ease of 
red elover; that is, it eats a 
hole in one side of the seed 
and gnaws a corresponding 
hole in tho pod through which 
it emerges. If the alfalfa is 
promptly thrashed the seed may still contain many of these insects 
which have not emerged from the seed. Tjater on these small black 
wasplike insects (fig. 11) may bo seen crawling over the seed. 
Whether or not tho insects are observed tho small hole in the side 
of the seed or pod is an indication that they have been present. 
According to the observations of Roland McKee the damage can 
he reduced more or less by having the seed crop develop if pos- 
sible at the time when there are fewest ehaleis flies. This time 
can be determined in the difi'erent localities by noting the extent 
and time of matunty of their host plants. In sections where 
tho bur clovers (Medicago spp.) aro common the ehaleis is most 
abundant at the time of maturing of tho seed of this crop and tho 
damage to alfalfa seed maturing at the same time or soon after is 
great. In sections where bur clovors are not common the wild clovers 
{Trifolhmi spp.) and alfalfa in waste places afford th« most common 
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Fio. n.— Adult form of the clover-seed chalcis fly {Brucl^ 
ophagua funebria) after emerging from Rn Blfalfa need. 
Thewlnga ordinarily are cloRoly folded along tho back. 
(Oroatly enlarged.) 
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breeding places. By keeping the alfalfa cut from the roadsides, 
along fences, and in oth»r waste places where it ordinarily s«eds undis- 
turbed, the number of chalcis flies will at least be reduced. In most 
localities outside of the bur-elover distriets the earlier in the season 
an alfalfa seed erop ean be harvested the less will be the dainago. 
In southern loealities the earliest bloom produees little s»ed. This 
insect is more fully discussed in Circular 69 of the Bureau of Ento- 
mology, United States Department of Agriculture. 

ORASSKOFPSRS. 

Many species of grasshoppers attack and do serious injuiy to 
alfalfa throughout almost the entire region of its cultivation. Per- 
haps the yollow-wingcd locust, Ocpmnula pellucida Scudder, is the most 
common depredator in th« West. The eggs of grasshopp&rs are laid 
in the ground in late summer in podlike saelcs. They are deposited 
almost entirely in uncultivated lands. These eggs hatch the follow- 
ing May or Juno and in about a month the young grasshopper.s 
become fully developed and winged so that they ean migrate. 

There are two popular methods of destroying these insects. One 
method is to collect them in shallow pans known as hopperdozcrs. 
The other method is to use poisoned baits. The most effective bait 
is known as the Criddlo mixture, composed of 1 pound of Paris green, 
or some other convenient arsenical, and 2 pounds of salt thoroughly 
mixed with 60 pounds of fresh horse droppings. This bait is scat- 
tered among the young insects or around the edges of fields which it 
is tliought may be invaded. A very convenient receptacle in which 
to make this preparation is a barrel eut in half. A trowel or paddle 
ean bo used in scattering the mixture where desired. Another 
poison mixture is composed of 1 pound of Paris gr««n to 50 i)Ounds of 
bran moistened to a stiff dough with sweetened water. Either of 
these poisons scattered among grasshojjpcrs proves a very attractive 
bait and effectually disposes of any grasshojjpers partaldng thereof. 

THE ALFALFA CATBRPILLAB. 

The larvae or caterpillars of a very common yellow and black but- 
terfly {Eurymus eurytheme Boisd.) occasionally become excessively 
abundant especially in the southwestern portion of the country, 
effectually destroying not only the first cutting but succeeding cut- 
tings also, thus making the production of seed impossible. The 
results of investigations wliieh have been carried on by the Bureau 
of Entomology (see Circular No. 133) seem to indicate that a larger 
part of the damage can be i>revented by cutting the alfalfa at a time 
when the caterpillars are young and thus deprive them ot their food 
supply, which results in their death. In irrigated sections the water 
should bo applied as soon after cutting the hay croi> as ])09sible. 
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THE ALFALFA WKEVIL. 



Tho insect kiiowu as thoalfulfa wcovil {Vliyt^nomyis posticus Gyll.) 
is about the size of a praiii of wheat, brown in color, with a lonp 
slender snout, much like tho plum ciirculio. Importcul from the 
Eastern Hemisphere it has become estuhlished in the region of 
country near Great Salt Lake, Utah, whence it has spread into 
southern Idaho and western Wyoming. H has proved a most 
dest-ruetrive pe«t of alfalfa 
and tho production of seed 
has been impossible in the 
localities where it lias oc- 
curred. (Fig. 12.) It is be- 
ing investigated in itrder 
to find some means of ]>ro- 
venting or reducing its rav- 
ages. These measures have 
consistcKl of the applicfttitm 
of meclianical devices for 
destroying <ho young weevils 
m the fields, destroying the 
adults in their liibernating 
places, and tlio introduction 
of its natural enemies into 
tliis country from Knro])o, 
where they seem to effect- 
ually prevent serious injuries 
from its attacks on alfalfa. 
A more detailed account is 
given in Bulletin 112 of 
the Bureau of Kntomology, United SWi1(«rt D^pttrkn'Miiti of Aj|5rip»»lWur«, 
entitled "Preliminary licport oh the Alfnlfa Ww^vil," by F. M. 
Webster. 




FlQ. 12.— Adult form of Iho aUiUFn woevil (I'hgtonamua 
pottictW): AdiilLit duaUrltiK on »nil KtUwtkinK » Ht^^y 
of iiUalfa. <SltghlIy eiilurgsd.) 



WEEDS AFFECTING THE ALFALFA SEED CROP. 

Weeds constitute a rather serious menace to the successful pro- 
duction of alfalfa seed. They not only crowd the plants in tho field 
but their seeds iu*e harvested with the alfalfa seed und aro thus often 
sold with it and carried to other sections. In tliis way theyspread with 
possible damage to the farms on which the seed is sown. 

The problem of weed destruction in alfalfa stands is difficult. 
Alfalfa is lees aggressive than many weeds. The alfalfu planUi do 
not spread by runners or rootstocks as do many of the gra.sHes, while 
old alfalfa stttnds ortlinarily do not tliic4ten up from »eJf-sowii s^d, 
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as is the easo with mo«t of the weeds. The woods in an alfalfa field 
tend to inerease mere rapidly wk«n the stand is allewed to remain 
for seed eaeli year than when the field is mown regularly for hay. 
Wien this weedy eonc^itien dev&lops, a y®ar or twe ef reguUir mowing 
fer hay will do mueh teward reducing the number of weeds present 
in the field. 

The deddera er "leve vines" (Cuscuta spp.) are among the werst 
weeds with which the alfalfa plant must eoutend. The dodder seed 

is often intredueed into the 
alfalfa field witli the eriginal 
seeding. The seed ef tlie 
largo-seeded dedder is se 
nearly tiie same siss© as the 
alfalfa seed that it is almest 
impessiblc to screen it all 
eut, even with the most eare- 
fully censtrueted sieves. 
The dodder plant itself is a 
yellow threadlike vine whieh 
attaches itself te, the alfalfa 
plant. (Fig. 13.) It often 
destroys the seed-predueing 
capacity of the plant which 
it attacks and matures its 
seed so as 'to he harvesfcod 
with the alfalfa seed.* 

The wild barleys (Tlordeum 
spp.), efteu called foxtad 
in tlie Western States, seri- 
ously affect tlie fu-st outting 
of alfalfa, but since tlieso 
woods grow principally in tho 
cooler portions of the year 
they affeet tho seed produo- 
tien only uidireotly. The 
true foxtails (Chaetochloa 
spp.) and crab-grass (SyntheHsma sanguinalis (Ij.) Dulac) i>rovo 
troublesome in the subhumid sections, as in central Kansas, while the 
Ilusaian thistle (Salsola Icali rosacea Pall.) is at times very trouble- 
some in the semiarid sections, cHpecially in thin stands or whera tho 
alfalfa is being grown in wide cultivated rews. The Kussian thistle 
seeds are "with diflicidty removed from the alfaJfa seed, although some 
of UiG seed-cleaning devioics founded ou tjie inoiined eanvas roller 




Kio. 1:1. 'A mnture doddw iinmit on an alfaUa fltem. 



I S«e Fftrmers* Bullettn WA, on ok led, " Do(ld«r In Its R«taUe« to Farm Seeds," by F. II. limman. 
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system are said to be efficient in removing tliem. Tliey are absl^ 
the same size as the alfalfa seed but of different shape. (Fig. 14.) 

Ill most of tho Rocky Mountain seed-growing sections wild mustard 
{Brassica sp.), the cheat grasses (JBromua sterilis L. and Ji. secalinus 
L.), and sweet elovers {Melilotus alba Desr. and Af. officinalis (Lj.) 
Dcsr.) are quite troublesome. Star thistle {Oentaurea solstitialis L.) 
is moro or less troublesome in the alfalfa seed-growing sections of the 
Southwestern States, but its seeds are less diilieult to separate from 
alfalfa seed than those of the other weeds mentioned, and therefore its 
menace is less serious. 




FiQ, XK. — Seeds of alfalfa and common adulterants and Impurities. (Enlarged und iwturfil size,) 

ADTJLTEEATIOir OF ALFALFA SEED. 

After alfalfa seed leaves the farm and enters the market it is some- 
times adulterated by unserupulous dealers with other less valuable 
seeds elosely resembling alfalfa. Bur elover and yellow trefoil are 
the prineipal adulterants. When buying alfalfa for seeding it is 
important to examine the seed for such adulterants, as well as for 
other weed-seed impurities. This preeaution is of speeial importanee 
when the prospective planting is to be utilized for seed produetiou. The 
methods of testing alfalfa seed for adulterants and impurities as well 
as for germination are fully diseussed in other Farmers' Bulletins.' 

» See Fannora' Dullotln 194, entitled "AllaUa Seed," by Edgar Brown, and Farmors' UuUctlu tJS, en- 
Htted "TeBtlng Farm Seeds to the HoiBO and In the Ilural SGhool," by F. 11. llUliaan. 
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LONGEVITY OF ALFALFA SEED. 

Alfalfa seed retains its vitality for a comparatively long time. Seed 
2 or 3 years old is praetically as good for planting as fresh seed. Tliis 
makes it possible to eany the seed over a year or more in ease it 
should beeome neeessaty. The results of germination tests are given 
in Table IV, in whieh the percentage of good seed shown includes the 
*'hard seed" as well as that whieh germinatee readily.^ The soed 
upon whieh the tests were made was obtained from various sourcss 
and no doubt varied somewhat in the quality of the original samples. 
This faet together with the comparatively small number of tests 
made tends to explain the lack of a uniform deterioration of vitality 
as age increases. 



Table IV. — Percentage of good alfalfa seed at different ages. 
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COMMERCIAL ASPECTS OF ALFALFA SEED PRODUCTION. 



In addition to the statements already made concerning the greater 
case of marketing alfalfa seed than of marketing alfalfa hay, owing 
to its much less bulk for a given value, other important commercial 
aspects deserve eonsidwation. Among these X'^oblems is that of 
suitably cleaning the seed so that it will command good prices when 
it reaches the distributing centers. The seed of any one community 
is usually bulked before shipping to the distributing centers, and 
unfortunately the grade of seed is often determined by the presence 
of a few poor lots of seed among those of higher grade. For this 
reason it is very important that the seed of any given section be 
reduced as nearly as j)ossible to a uniform basis before entering the 
ordinary channels of trade. At present this is done to a certain 
extent by local merchants, some of whom install machines with which 
they cjean the seed either before or after purchasing it from the indi- 
vidual farmers. It is suggested that a cooperative arrangement 
among different farmers might result in a more satisfactory solution 
of these somewhat difficult problems of hulling, cleaning, and market- 
ing the sped. With cooperation once started it need not be confined 
to clcMiiMng and marketing the seed crop to the best advantage, but 



405 



1 See fOotngte on page 14. 



ALFALFA SKED PRODUCTION. 



35 



might bo extended to tlie undertaking of cooperative oxporimonts on 
the individual farms to determine the best of several jjossihle methods 
of handling thei seed crop iu thair particular section. With a mimhor 
of farmers trying difToront traatmraits on tlieir iloltls, ej«]ieric*nee coultl 
bo obtained in one s&ason ^^ich would obile^^vi^G require a nuiTil)Gr of 
years to procure. This plan of coojMiratioii eoidd also be utilized in 
the eatabliahment of some trade variety of seed. A premium eoiild 
be commanded for such seed if it was of good quality, and csi)ecially 
if of a variety in strong demand in some particular section of the 
country. The extreme northern seed-producing sections might take 
up the production of a hardy strain sueh as the Grimm alfalfa, an 
imusually hardy variety which has been grown for over fifty years 
ill the severe winter climate of Minnesota. The tlcmautl for tJiis 
vari«ty will for years probably far excetwl th« supply. Farmers 
located in the southwestern part of the coimtry with «qual advantage 
might undertake the protluetion of the iVrnviaii alfalfa seed, which is 
obtained only in very small quantities and with great ditliculty iu 
South America. AVhen once established this variety produces satis- 
factory seed croi)s in the milder sections of California ami Arizona. 
In the same manner farmers in the scmiarid sections could determine 
by preliminary experiments the most valuable strain for their sections 
of the country and could then develop this strain so that it would 
have a recognized superior value on the marke-t. Since large quan- 
tities of seed are annually imported to meet the increasing domniid it 
is probable that it will be some years before the hoino-growii sujjply 
will etjnal the demand. 

The lowest i)rico of the setison usually prevails shortly after the 
hulling season is over. Better i>rices could be obtained if means were 
at hand for holding the seed until the desired price was secured. If 
a cooperative association were organized in a proi)er manner, each 
member could store liis seed in the association's warehouse and, if 
desired, receive an advance of at \fmst two-lhirtls the market- value of 
his seed in cash at a nominal rate of interest pending the time he 
d«cid&d to sell his seed. 

SUMMARY. 

'J"'lie increasing demand for alfalfa seed has not been entirely met 
by the homo-grown supply; as a result, large quantities of seed are 
annually imported. It is entirely possible for the American farmer 
to produce all the seed required for use in this country, but the many 
unecirtaintiee in eonneetion ^"ifeh Uie production of tJio s««l eroj) have 
often dftwTcd growers from Ictting^ their fiej<ls stand for a^ml. Th» 
principal alfalfa seed-producing section* are Uio»e whw« a rslativa 
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shortago of water exists during the time that the seed crop is mature 
ing and whore the temperatures at this tiroe are eomparatively higli. 
Profitable seod crops aro produced in the subhumid and scmiarid sec- 
tions of the Great Plains area without irrigation and in tho semiarid 
and arid districts farther west etthor with subirrigation or partial 
surface irrigation. Seed production in rows is giving proinise of suc- 
cess. It is of utmost importance in all sections that the stand should 
be thin. The extremely large yields of alfalfa seed produced undwr 
specially favorable conditions not generally understood or even 
recognized indicate the possibilitios in connection witli seed pro- 
duction when the conditions favoring maximum seed crops are fully 
realized. 

[A llBt giving tho titles of all Fannora' Bullotins available for distributioii will bo 
Bent free upon application to a' Member of Congress or tho SwcrotAry of Agriculture.] 
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